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High strength nickel base superalloy • for single crystal articles e.g. gas turbine engine blades 
Patent Assignee: UNITED TECHNOLOGIES CORP 
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Based on patent EP 208645 
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Based on patent JP 61284545 



Abstract: 

EP 208645 A 



Superalloy has the compsn. 3-12% Cr, 0-3% Mo, 3-10%W, 0-5% Re, 6-12% Ta, 4-7% Al, 0-15% Co, 0- 
0.02%B, O-O.lZr, 0-0.045%C, 0-0.8%Hf, 0-2%N6, 0-l%V, 0-0.7% Ti, 0-10% (Ru + Rh + Pd + Os + Ir 
+ Pt), 0-0.1% Y + La Sc + Ce + lanthamides + activides, and balance Ni. It has a P value of 3360-4850, 
where P = -200 Cr + 80Mo -20Mo2 -250Ti2 -50(TixTa) + 15N6 + 200W-14W2 + 30Ta-1.5Ta2 + 2.5Co 
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+ 1 200AM 00A12 + lOORe + 1000Hf-2000Hf2 + 700 Hf3-2000V-500C-15000B-500Zr (all in wt.%). 
A single crystal articles of the nickel base superalloy is also claimed. 

USE/ADVANTAGE - Superalloy is useful for cast single crystal articles such as gas turbine engine 
blades and vanes. It has a 33-39 deg.C temp, advantage over the superalloy of US4209348 wrt. creep, 
rupture life, oxidative metal loss, coating penetration by corrosion and thermal fatigue and has hot 
corrosion resistance equivalent to that of the (US4209348) superalloy. 

0/7 

EP 208645 B 

A high strength, heat treatable, stable nickel base superalloy composition particularly suited for 
fabrication of single crystal articles, consisting of 3-12% Cr, 0-3% Mo, 3-10% W, 0-5% Re, 6-12% Ta, 
4-7% AI, 0-15% Co, 0-0.02% B, 0-0.1% Zr, 0-0.045% C, 0-0.8% Hf, 0-2% Nb, 0-1% V, 0-0.7% Ti, 0- 
10% (Ru+Rh+Pd+Os+Ir+Pt), 0-0.1% Y, La, Sc, Ce, lanthanide or actinide series, balance Ni apart from 
impurities; said composition characterised in that where -200 Cr + 80 Mo + 20 Mo2-250 Ti2-50 (TixTa) 
+ 15 NB + 200 W-14 W2 + 30Ta-1.5 Ta2 + 2.5 Co + 1200 Al-100 A12 + 100 R3 + 1000 Hf-2000 Hf2 + 
700 Hf 3-2000 V-500 C- 15000 B-500 Zr = P (where all elemental values are in weight percent), P is 
from about 3360 to about 4850. (Dwg.0/6)o 

US 4719080 A 

A high strength heat stable superalloy compsn. comprising (%) 3-12 Cr, 0-3 Mo, 3-10 W, 0-5 Re, 6-12 
Ta, 4-7 Al, 0-15 Co, 0-0.02 B, 0-0.1 Zr, 0-0.045 C, 0-0.8 Hf, 0-2 Nb, 0-1 V, 0-0.7 Ti, 0-10 
(Ru+Rh+Pd+Os+Ir+Pt), 0-0.1 Y, La, Sc, Ce, lanthanide or actinide series metals lanace Ni. 

The compsn. is such that -200 Cr + 80 Mo-20 Mo2-250 Ti2-50 (Tix-Ta)+ 15 Cb+200W -14W2+30 Ta- 
1.5 Ta2+2.5Co + 1200 Al -100 A12+100 Re+1000 Hf-2000 Hf2+700 Hf3-2000 V-500 C-1500 B-500Zr 
3360-4850 where all elemental values are in wt.%. 

ADVANTAGE - The alloy is esp. suitable for fabricating workpieces which can be cast as single 
crystals esp. gas turbine blades and vanes with enhanced performance at elevated temps. (1 lpp)) 
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